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Genera l  and P h y s i c a l  Chemistry .  

Optical Rotatory Power of Substances in the Crystalline and 
Liquid States. By HERMANN T R B U B E  (Xitzungsber. Bed. Akad., 1895, 
10, 195--205).--The author has determined the specific rotations of 
a number of uniaxial crystalline substances which are circularly 
polarising, both in the crystalline and the melted or dissolved states. 

The hexagonal trapezohedral tetartohedral crystals of patchouli 
camphor have a rotation for the D line of -1.325" per mm. in the 
optic axial direction. In the fused state! the camphor has the 
specific rotation [ a ] D  = -118", and in alcoholic solution, of [ c~ . jD  = 
-124.5' (Montgolfier, this Journal, 1877, i, 478) ; these numbers cor- 
respond with rotations of - 1.240' and -1.308O per mm. respectively 
of the amorphous substance. It is thus obvious that patchouli 
camphor has practically the same specific rotation, both i n  the crys- 
talline and amorphous states. The same is true of ordinary camphor, 
which crgstallises in the same sub-system. 

Matico-camphor also crystallises in the hexagonal trapezohedral 
tetartohedral system, the crystals having a sp. gr. of 1.080 at 15' and 
a rotation of -1-877" for the D line in plates 1 mm. thick. The 
melted substance has the specific rotation [a ]D = -29*17", f rom 
whence it can be calculated that the rotatory power is about six times 
as great in the crystalline as in the melted state. 

Rubidium tartrate separates from aqueous solution in anhydrous, 
hexagonal, trapezohedral crystals, having the sp. gr. 2.694 at 14' ; 
a : c = 1 : 1.82396; the crystals of the dextrotartrate are Izevo- 
rotatory, whilst those of the laevotartrate are dextrorotatory. Plates 
1 mm. thick have the rotation of 10.12 to 10°24" for  the D line; the 
rotation in aqueom solution, referred to a thickness of 1 mm., is 0*69O, 
and of the opposite sign to  that of the crystals. The author points 
out that there is nothing unusual in the great differences, both in sign 
and magnitude of the rotation in the two states, as the sign and mag- 
nitude of the specific rotation of a substance depend so much on the 
solvent. Rubidium racemate crystallises with 2Hz0 in large mono- 
symmetric plates a t  low temperatures, but at higher ones is deposited 
as a mixture of the constituent tartrates. Rubidium and potassium 
fartmtea will not crystallise together as an isomorphous mixture. 

Cssium dextrotartrate is isomorphous with the rubidium salt, 
a : c = 1 : 1.80754; the crystals have the sp. gr. 3.03 at 14', and a 
rotation of -14O to -19" Der mm. for the D line. The rotation of 
the crystals is thus of oppokte sense to that OE the aqueous solution. 

W. J. P. 
The Dielectric Constant of Liquid Mixtures. By CHARLES E. 

LINEBARGER,(~&~S. physikal. C'heTm., 1896, 20, 131-134) .-The dielec- 
tric constants were determined in the case of various mixtures of the 
following :-Benzene I ether ; benzene I ethylic acetate ; benzene I 
carbon tetrachloride ; toluene I ethylic benzoate ; toluene i turpentine ; 
toluene I carbon bisulphide ; chloroform I carbon tetrachloride ; carbon 
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510 ABSTRAOTS OF CHEMIOAL PAPERS. 

bisulphide I carbon tetrachloride ; carbon bisulphide I chloroform ; 
carbon bisulphide I ether. In  no case can the constant be accurately 
calculated by the simple mixture rule, the actual numbers being lower 
than the czlculated in all cases except in those mixtures where ether 
was one of the components, when the reverse obtained. The dielec- 
tric constants were determined by the method described by Nernst 
(Abstr., 1894, ii, 437). 1;. 31. J. 

Electrolysis of Water. By ALEXEI P. SOKOLOFF (AWL Phys. 
Clbem., 1896, [ a ] ,  58,209-248).-According to Helmholtz, the E.M.F. 
required for the electrolysis of water depends directly on the densities 
of the hydrogen and oxygen at  the electrodes; the smaller these 
densities the weaker will be the E.M.F. required, and in R liquid from 
which all gas has been completely removed, t.he value must sink to 
zero. Helmholtz has further deduced an expression connecting the 
E.M.F. of polarisation, A, for any pressures, pn andp,, of the hydro- 
gen and oxygen, with the E.M.F. when the pressure pa is the atmo- 
spheric, and determined the value of this last quantity, &, as being 
1.233 volts. A direct proof that the decomposition of water can be 
accomplished with any E.M.F., however small, has not yet been given, 
nor can Helmholtz’s determination of A, be regarded as final; the 
author has therefore snbmitted these points to further experimental 
investigation. 

Tn order to obtain proof of electrolysis when the E.M.F. is very 
small, a voltameter was arranged, which contained two platinum 
plates as electrodes, and in the immediate neighbourhood of each 
plate an insulated platinum point. When a current is passed, the 
electrodes become polarised by gas layers of definite density, but as 
these gases are electrically neutral, and therefore quite free, they 
diffuse through the liquid, and must, in a short time, reach the 
platinum points and polarise these just as each electrode was originally 
polarised. This polarisation can then be easily dekected by means of 
a sensitive electrometer. The experiments quoted in the paper, in 
which this arrangement was employed, show that electrolysis can 
be produced by any E.M.F. however small. 

In  contradiction to Helmholtz, the author finds that an E.M.P. of 
1 volt suffices to produce gas of measurable pressure by the decom- 
position of water. Thus, in one experiment, whichlasted 16 months, 
a calomel cell (1.072 volt) produced gas of 2.53 mm. pressure, and 
from the continual increase in the pressare, this seems to be even far 
below the limiting value. From the results it appears that difficulties 
are encountered in producing invisible electrolysis with a small 
E.M.F., similar to those met with when visible electrolysis is effected. 
Forces are active on the surfaces of the electrodes which restrain the 
gases from freely diffusing through the liquid, and bring about 
absorption of the gases by platinum and other metals. 

The forces here spoken of introduce difficulties in the determination 
of A, from the results of experiments on visible electrolysis. Deter- 
minations which the author has made at low pressures give a value 
for A, of 0.745 volt, which is much smaller than that given by Helm- 
holtz. H. C. 
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New Electrolytic Apparatus. By DOXATO TomAsI (Conzpt. Tend., 
1896,122, 1122--1123).-The anode consists of a pair of metallic 
plates or perforated cylinders containing granular metal, &c., whilst 
the cathode is a metallic disc which revolves between them. Only a 
segment of this disc is immersed in the liquid, and tha t  part which is 
above the liquid passes between brushes, which remove both the 
spongy deposited metal and the bubbles of gas. The metal thus 
rubbed off is collected in a special form of receiver. By this arrange- 
ment, not  only is polarisation entirely prevented, but the deposited 
metal is removed out of danger of subsequent attack by the electro- 
lyte. The resistance of the electrolytic cell is also considerably 
reduced, because the cathode can be placed rery closc to the anode, 
and the agitation caused by the rotating disc maintains uniformity of 
composition throughout t h e  whole volume of the electrolyte. 

v 

C. H. B. 
Electrolytic Dissociation in Solvents other than Water. BV 

~~ J 

GIACOMO C ~ R R A R A  (Cazzetta, 1896, 26, i, 119-195 ; compare Abstr., 

Substance. 

~ 

HCl .............. 
HI.. .............. 
LiOl. .............. 
KOH. ............. 
KOMe ............. 
KC1 .............. 
EBr. .............. 
K I  ................ 
NnOH ............ 
NaOMe.. .......... 
NaCl .............. 
NaBr ............. 
NaI ............... 
NH4Cl.. ........... 
NH4Br ............ 
NH4OH.. ......... 

NHJI  .............. 
NHIF ............. 
NEtdOH .......... 
NEt4C1 ............ 
NEt,Br.. .......... 
NEtJ ............. 
NMeJ ............ 
SMe,-OH .......... 
SMe3C1 ............ 
SMe3Br ........... 
SMeJ ............. 
CH3.COONa ...... SEt31.. ............ 
CCl3.COOH.. ...... 
CC13.COONa ....... 

Methylic alcohol. 

133 -08 
134 -5 
77 -30 
75 *75 
77.8 
95.57 
96 -52 
97 -63 
71 *83 
74.5 
86 -80 
87 -57 
89 -77 
82 *O 
96 *24 
99 s9.3 

105 -25 
97 -6 
91 -13 
95 -76 
96-62 

113 -76 
115 '3 
9 i  a34 
loo -09 
102 '5 
116'38 
112 -53 
70.32 

121 -48 
73 -98 

PlOSl - P a .  
~~ 

- 
- 

18 -58 
6 *OO ? - 
22.46 
19 '72 
18 -85 
- 
- 

20.01 
19 *62 
15 98 

24 5'8 
22 -32 
20 '57 
31 -07 

20 7 7  
20.01 
34 -01 
39'0 

27 -6 
28 *9 
36 -65 

20 -92 

18 *96 

- 

- 

- 

- 
- 

Water. 

Pa, 
-- 

395 -2 
397 -0 
110 *o 
237 -6 

143 -8 
143 -6 
142 *6 
216 -2 

119 *4 
122 -2 
121 -4 
237 -4 
140 *6 
143 -4 
142 -6 
121 '2 
199 *2 
102 *4 
105 -2 
104 -2 
115 -6 
214 '0 
117 *8 
120 '3 
119 -3 
107.6 
87 *6 

358 -0 
82 -0 

- 

- 

37-2 
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1895, ii, 302).-The author has determined the electrical conduc 
tivities of a large number of inorganic and organic salts in methylic 
alcohol solution. The ralues of the electrical conductivity at infinite 
dilution, ,urn, and the differences of the conductivities for the volumes 
1024 and 32, Plm4 - kz, both for methylic alcohol and aqueous 
solutions, are given in the appended table. The determinations Rhow 
that methylic alcohol exerts a dissociating effect on most electrolytes 
comparable to that exerted by water, and the mode of change of the 
molecular conductivity in the alcoholic solution is quite analogous to 
t h a t  occurring in aqueous solution ; it therefore seems justifiable to 
apply the methods of calculating ionic velocities and limiting values 
of the molecular conductivity, poo, used for aqueous Rolutions, to solu- 
tions in methylic alcohol. No constant ratio exists between the 
conductivities of solutions of electrolytes in water and methylic 
alcohol ; usually the limiting values are smaller in the latter solutions, 
but sometimes they are equal to, or even greater than, the molecular 
conductivities in aqueous solution. In  some cases, especially those of 
tetrethylammonium and trimethylsulphinic hydroxides and iodides, 
the values of pp in the alcoholic solution do not seem to be merely the 
sums of constant ionic velocities ; if the calculated values of pa are 
trustworthy, i t  consequently follows that the velocity of migration of 
an ion can depend on the other ion present in solution ; quite possibly, 
however, these calculated values do not correspond to wholly dis- 
sociated salts, but only to some definite states of equilibrium at  equal 
concentrations. For the same substance, the degree of dissociation 
calculated from the rise in boiling point of the solvent, and from the 
conductivity determinations, arc not, identical. The law of dilution 
holding in aqueous solution, seems also to apply in general to solutions 
in methylic alcohol ; Ostwald’s formula gives better results for acids 
and bases, whilst that of Rudolphi answers better for salt solutions. 
The order of magnitude of the conductivities o€ the various electro- 
lytes is not the same in aqueous as in methylic alcohol solution. 

Variations of Electrolytic Dissociation with Temperature : 
Freezing and Boiling Point Determinations of Aqueous and 
Methylic Alcohol Solutions of Chlorides. By ROBERTO SAL- 
V A D O R ~  (Gazzetta, 1896, 26, i, 237-254) .-The aqueous solutions of 
many chlorides, such as those of cobalt, nickel, manganese, and 
copper, change colour as the temperature rises just as they do when 
concentrated ; this fact is usually explained by assuming that heat- 
ing causes a. decrease in electrolytic dissociation just as does an 
increase in concentration, so that if one or both of the ions differ in 
colour from the non-dissociated chloride, the colonr of the solution 
changes. The author demonstrates the decrease in dissociation 
attending rise in temperature by cryoscopic and ebullioscopic deter- 
minations with aqueous solutions of the above chlorides ; the degree 
of dissociation found by the cryoscopic method is always greater 
than that shown a t  the higher temperature by the boiling point 
method. 

The degree of dissociation calculated from the rise in boiling point 
of methylic alcohol solutions of the chlorides is much less than in 

W. J. P. 
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aqueous solutions ; this is especially the case with cobalt chloride, 
which, judging by the colour of the alcoholic solution, should be 
much more highly dissociated. Mercuric chloride is more highly 
dissociated in methylic alcohol than in water ; Beckmann (Abstr., 
1891, 389) has shown that this chloride is dissociated to a less 
extent by ethylic alcohol than by water. 

Thermo-elements of Amalgams and Electrolytes. By 
AoGusvr HAGENBACH (Ann. Phys. Chem., 1896, [2], 58, 21-36).- 
The author determined the thermo-electromotive force for elements 
consisting of the following chain : Cadmium amalgam I solution of a 
cadmium salt I cadmium amalgam, and of a similar chain for lead. 
The sulphate, nitrate, chloride, bromide, and iodide of cadmium, and 
the nitrate and chloride of lead were employed a t  various concentra- 
tions. One electrode was maintained at a temperatnre of about 6", 
and readings taken with the second electrode at  temperatures ranging 
from 6" to 80". The thermo-electromotive force was found to be 
approximately proportional to  the temperature, except for lead 
chloride, where it remained almost constant from 30' to 50°, whilst; 
contrary to expectation, the E.M.F. decreases with increasing diln- 
tion, the decrease varying with the different salts. 

W. J. P. 

L. M. J. 

Thermochemistry of Nickel Cyanide. By RAOUL VARE'F 
(Gompt. rend., 1896, 122, 1123--1125j.--The heat of formation of 
nickel cyanide was measured by precipitating nickel sulphate solu- 
tion with potassium cyanide and sodium cyanide solutions, and also 
by treating nickel nitrate solution in  a similar manner. The different 
determinations agree closely, and the mean result is 

Ni sol. + 2CN gas + nH20 liq. = Ni(CN), 
pptd. hydrated. ...................... develops +50% Cal. 

Measurements of the heat of dissolution of nickel cyanide in solu- 
tions ofwyanides of the alkalis or alkaline earths gave the following 
results. 

Ni(CN), pptd. + 2KCN diss. = Ni(CN),, 
2KCN dm. .  ......................... 

Ni(CNj,pptd. + 2NaCN diss. =Ni (CN),, 

Ni(CN), pptd. + Ba(CN), diss. = Ni(CN),, 

Ni(CN), pptd. + Sr(CN), diss. = Ni(CN),, 

These results show that the soluble so-called double cyanides 
(which are not dissociated by dialysis) may be regarded as derived 
from a complex nickelocyanic acid, which, however, seems not to 
exist i u  the free state. 

develope +12-4 Cal. 

........................ 2NaCN diss.. 9, +12.3 7, 

Ba(CN), diss.. ,t +12.4 9 ,  

Sr(CN) ,............................ 9 ,  +12*6 ,? 

....................... 

C. H. B. 

Adiabatic Volume Changes in Solutions. By K. ROG~YSKI 
and GUSTAV TAMMAEN (Zeits. physikal. Chem., 1896, 20, 1--18).-By 
the application of the gaseous expression connecting the coefficient 
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of expansion, specific heat, and temperature change for adiabatic 
compression, to the case of liquids where the external work is 
negligeable, the equation dQT’/dp = T/C,. dpv/dT is obtained, which, 
by integration and the expression of Cp in calories, yields 

A,T = t T / E c p .  dv/dT. dp. 

Necessary data for dv /dT  and Cp as functions of p are obtained 
from Amagat’s numbers, and the values of A,T are calculated for 
pressures from 200 to 2,000 atmospheres at Oo, formulae for other 
temperatures being also given, the resnlts agreeing fairly well with 
existing data. By the substitution of p + A K  forp ,  the equation is 
applicable to solutions, A K  being the internal pressure of the solu- 
tion. By measurements of the resistance and use of the known tern- 
peratme coefficients, the temperature changes for the release of com- 
pression are determined for  solutions of potassium chloride, sodium 
chloride, zinc sulphate, sulphuric acid, and sodium chloride in dilute 
ethylic alcohol. The results are compared with those theoretically 
calculated, aud show throughout a very satisfactory agreement, 
although, in the authors’ opinion, the differences are greater than 
the experimental errors (see also this vol., ii, 289; Abstr., 1895, ii, 
307, and previous abstracts). L. M. J. 

Dissociation of Halogen Salts. By ALEXANDR A. JAKOWKIN 
(Zeits. physikaZ. Chern., 1896, 20, 19--39).-1n the author’s previous 
communication on the dissociation of potassium triiodide (Abstr., 
1894, ii, 271), the value of the constant was determined, assuming 
the partition ratio between carbon bisulphide and water to be 410/1, 
whereas the author has since determined this ratio to be 680-585 
(this vol., ii, 295). The previous results are, therefore, recalculated, 
the dissociation constant being found to vary only very slightly; 
to be greater for  potassium tribromide than for the triiodide, 
and greater for the potassium than for the hydrogen salts. BY J3 
exists as an independent ion, the dissociation in dilute solutions 
should be independent of the metallic ion, a conclusion verified in 
the caae of lithium, sodium, potassium, and barium iodides. As the 
coefficient of absorption is altered by the solution of other salts, the 
partition ratios of bromine, and iodine in carbon tetrachloride, and 
carbon bisnlphide, and various salt solutions were determined, and i n  
these cases Setchenoff’s absorption law is found to hold good. The 
dissociation of various mixed halogen salts in water and salt solutions 
were also examined. In  the case of the bromide, the results indicate 
the probability of the formation of higher halogen compounds, such 
as KBr,, a t  higher concentrations. 

Freezing of Dilute Solutions. By I. ZOPPELLARI (Gazzetta, 
1896, 26, i, 116-118).-The fact that on cooling a dilute solution. 
the pure solvent solidifies first, whilst the dissolved substance 
becomes concentrated in the residual solution, may be well demon- 
strated by cooling st 0-03 per cent. aqueous solution of potassiuni 
permanganate contained in a small beaker at -5O ; after some houm 

L. M. J. 
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the beaker is focnd to be lined with colonrless ice, whilst the deeply 
coloured liquid core of the mass retains all the permanganate in 
solution. W. J. P. 

Cryoscopic Behaviour and Composition of some Acetates 
of Feeble Bases. By I. ZOPPELLAR~ (Gazzetta, 1896, 26, i, 255- 
264; compare Ghira, Abstr., 1893, i, 667 ; 1894, i, 226).--The author 
has analysed and examined the cryoscopic behaviour in benzene 
solution of the acetates of piperidine, diisoamylamine, diisobutyl- 
amine, coniine, dipropylamine, and phenylhydrazine ; these salts all 
consist of one molecule of base to one of acid with the exception of 
the last, which contains two molecules of acid. Picoline acetate 
depresses the freezing point of benzene normally, but the ethyl- 
aniline salt gives a very large molecular depression, just, as Ghira 
found with the acetates of aniline and diethglaniline ; dipropylamine 
acetata gives a very low molecular depression, whilst phenylhydra- 
zine acetate gives the normal depression in a 3 per cent. solution, 
and a very large molecular depyession in a 0.6 per cent. solution. 
The high molecular depressions found with the acetates of aniline 
and its alkyl derivatives are the sums of those due to the base and to 
the acid, showing that the salts are dissociated in benzene ; the ver j  
low molecular depressions obtained with the acetates of diethylamine, 
coniine, dipropy lamine, diisoamylamine, and piperidine may be due 
either to doubling of the molecule, or to the formation of acid ace- 
tates in benzene solutions, A comparison of the molecular depres- 
sions of the freezing point of benzene by these salts with the attinity 
constants K of the bases reveals an intimate connection ; the mole- 
cular depression decreases regularly as the affinity constant becomes 
greater. W. J. P. 

Reaction Velocity in the Conversion of Diazoamido- into 
Amidoaeo-derivatives. By HEINRICH GOLDSCHNIDT and R. U. 
REINDERS (Bey., 1896, 29, 1369--1377).-The object of this investi- 
gation was to determine the influence of temperature, solvent, and 
quantity of reacting substances on the reaction velocity in the con- 
version of diazoamido- into amidoazo-compounds ; light might also be 
thrown on the part played by the catalytic agent. The present com- 
munication is confined to the investigation of the action of aniline 
hydrochloride on diazoamidobenzene in aniline solution ; the state- 
ment frequently made that the hydrogen chloride converts the diazo- 
amido benzene into diazobenzene chloride and aniline, and that these 
then combine, forming amidoazobenzene, is incorrect, since solid 
diazo benzene chloride and aniline or  paratoluidine first yield diazo- 
amido-derivatives, which are only slowly converted into amidoazo- 
compounds. 

The aniline (25 or 50 grams) was weighed into corked flasks, the 
necessary quantity of aniline hydrochloride dissolved in it, and the 
flasks heated in a water bath of constant temperature ; diazoamido- 
benzene was then added, and, after the requisite time had elapsed, a, 
portion of the mixture was withdrawn and the reaction arrested by 
the addition of soda. The andysis of the product is based on the 
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fact that diazoamidobenzene, when heated with dilute acid, evolves 
two-thirds of its total nitrogen, whilst nmidoazobenzene is not changed 
under these conditions. The nitrogen was evolved and collected in 
an apparatus designed by the authors, and which is fully described. 
Hempel's burette was uot found to be convenient. The velocity con- 

6 a 
t a-x 

stnnt, K, was calculated from the formula K = - log -, where 

t = the time in hours. 
Injuence of the Concentration of the Aniline Hydrochloride Solzction 

on the Velocity Constant.-.Aniline hydrochloride, 0.1, 0.2, 0.3 parts in 
1,000 of aniline, R = 0.0060, 0.0123, 0.0181 respectively, whence i t  
follows that, as in many monomolecular reactions, K is proportional 
to the concentration of the catalytic agent. 

IzJIuence of Tempeyature.-The value of K at 25", 35', 45O, end 55" 
= 0*0060, 0.0246, 0.0810, and 0'2530 respectively, the values calcu- 

A + B, using lated by means of van't Hoff's expression, log K = - 
the known values at  25" and 45*, are 0.0231 and 0.2640 for 35' and 
55' respectively. 

Concentration of the Diazoam.idobenzene.-As normal solution, one 
containing in 1000 grams aniline, 0.5 gram-molecule of diazoamido- 
benzene, was omployed ; the temperatures selected were 35" and 55', 
for Ni solutions, = 0.0246 and 0.2530 respectively ; for Nf solu- 
tions the values are 0.0250 and 0.2640 respectively. For solutions of 
moderate strength, the concentration of the diazoamidobenzene is 
practically without influence on the velocity of the reaction. The 
directions, found by practice to give the best yield of a.midoazo- 
benzene, and given by E. Fischer in his " Organischer Praparate," are 
almost identical with the conditions which calculation from the 
above values indicates as the most favourable. J. B. T. 

T 

A new form of Mercury Air-pump. By R. W. WOOD (Aw. 
Phys. Chem., 1896, [2], 58, 205--208).-The author describes a form 
of mercurial pump intended chiefly for the production of Rontgen 
vacuum tubes. Diagrams of the instrument, with the method of use, 
are given. L. 5I. J. 

Automatic Apparatus for Filtration at High Temperatures. 
By J. J. POSTOBEFE' (Chem. Centr., 1895, ii, 1-2 ; from Wratsclt, 1895, 
182).--The apparatus consists of a hot water funnel of the usual 
construction. The steam escaping from the jacket is conducted, by 
means of a rubber tube, to a flask which, together with the burner 
used for heating, is fixed on a revolving lever attached to the base 
of the tripod which carries the funnel. The lever is kept in 
position by a counterpoise, bnt when a given quantity of water has 
condensed in the flask, the lever turns, and thus removes the burner 
from below the heating jacket. As the funnel cools, it draws the 
water back out of the flask, the lever turns, and brings the burner 
into position again. In  cooling, the temperature falls 2-3', and the 
apparatus can be left to itself for 24 hours. J. J. S. 
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